
360

Alerts, Notices, and Case Reports
Allopurinol Hypersensitivity
Syndrome Revisited

TOM ELASY, MD
DAVID KAMINSKY, MD
MICHAEL TRACY
PHILIP S. MEHLER, MD
Denver, Colorado

ALLERGIC DRUG REACTIONS continue to be the leading
cause of iatrogenic illness in adults.' Since the first case

of allopurinol hypersensitivity was reported in 1970,
more than 100 cases have subsequently been reported in
the literature.2 It is noteworthy how infrequent this reac-

tion is in light of the 240 million doses that are pre-

scribed annually.3 Yet, although rare, this life-threatening
reaction is often preventable if caution is exercised and
dosages in patients with renal insufficiency are modified.
We report a case of severe allopurinol hypersensitivity
syndrome that manifested many features typical of sep-
sis along with advanced renal and hepatic dysfunction.

Report of a Case
The patient, a 42-year-old woman with hypertension,

insulin-dependent diabetes mellitus, mild renal insuffi-
ciency, and gout, was admitted to the hospital for the
evaluation of fevers, night sweats, rapidly progressive
renal insufficiency, and a diffuse maculopapular rash.
Ten days before admission, a rash developed predomi-
nantly on the patient's abdomen and lower extremities,
and she was seen in the outpatient clinic. She was noted
to be taking insulin, furosemide, captopril, nifedipine,
colchicine, and allopurinol.

There was no history of antibiotic use. The patient's
allopurinol therapy was discontinued at the time of her
initial evaluation, and the rash faded. The rash recurred,
however, along with fevers and night sweats two days
before admission. On her admission to the medical
intensive care unit, the patient appeared ill, had a tem-
perature of 38.4°C (101°F), a pulse rate of 114 beats per
minute, and a blood pressure of 110/40 mm of mercury.
The findings of the examination were notable for eryth-
roderma of the face, neck, and arms, along with an

erythematous maculopapular rash of the abdomen and
lower extremities. Her other physical findings were normal.

Initial laboratory tests revealed a leukocyte count of
15 x I09 per liter with 0.67 segmented neutrophils, 0.15
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bands, 0.08 lymphocytes, and 0.06 eosinophils. Her
blood urea nitrogen level was elevated at 40.0 mmol per
liter (112 mg per dl); serum creatinine, 795.6 ,umol per
liter (9.0 mg per dl); aspartate aminotransferase (former-
ly SGOT), 115 IU per liter; and alanine aminotransferase
(formerly SGPT), 446 IU per liter. A urinalysis was
notable for moderate proteinuria, granular casts, and
pyuria. A Hansel's stain for urinary eosinophils was neg-
ative. The most recent creatinine level before the onset of
this illness was 380 Kmol per liter (4.3 mg per dl).

Because of a concern regarding sepsis in the setting
of her renal dysfunction and hypotension, pulmonary
artery catheterization was done, revealing a cardiac out-
put of 9.0 liters per minute, systemic vascular resistance
of 400 dynes per second per cm, and a pulmonary capil-
lary wedge pressure of 18 mm of mercury. Further eval-
uation included an echocardiogram that did not reveal
vegetations and abdominal and pelvic computed tomo-
graphic scans that were normal.

The patient was treated with empiric broad-spectrum
antibiotic therapy after specimens of blood, urine, and
sputum were sent for culture. Consultations were
obtained from the dermatology service as well as the
critical care and infectious diseases services. Multiple
skin biopsies were taken, and all of her ongoing medica-
tions, except for insulin, were discontinued.

On hospital day 3 the patient's skin was desquamat-
ing, she was persistently febrile, and her leukocyte count
was 27 X 109 per liter with 0.15 eosinophils. Her amino-
transferase values remained elevated, and she became
progressively anuric. All cultures remained negative,
however, as were viral serologic tests for hepatitis.

At this time, the results of her skin biopsies returned,
and the specimens revealed a mild spongiotic epidermis
with a dermis that contained lichenoid and superficial
perivascular lymphohistiocytic infiltrates with eosino-
phils, consistent with a drug eruption. The diagnosis of
an adverse reaction to allopurinol was entertained given
her aforementioned history. Hemodialysis and a regimen
of methylprednisolone sodium succinate, 125 mg intra-
venously every six hours, were begun, and the antibi-
otics were discontinued. The steroid doses were rapidly
tapered over a five-day period. One day after beginning
this treatment, the patient's fever defervesced, her
eosinophilia resolved, and her sense of well-being
markedly improved. An oxipurinol concentration mea-
sured 14 days after her last dose of allopurinol and after
one hemodialysis session was elevated at 9.3 ,umol per
liter. Peak oxipurinol concentrations after a single 300-
mg dose of allopurinol are about 5.0 ,mol per liter
(ARUP, Salt Lake City, Utah).

Ten days after admission the patient was discharged;
she remained afebrile, her desquamation was resolving,
and laboratory abnormalities were returning to normal,
although she continued to require dialysis. Serologic
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tests for antinuclear antibody, human immunodeficiency
virus, and hepatitis were all negative. Twelve days after
discharge, the patient was noted to have recurrence of
her erythematous maculopapular rash and had a leuko-
cyte count of 16 X 109 per liter with 0.32 eosinophils,
but she was otherwise asymptomatic without amino-
transferase elevation while being dialyzed three times a
week. At this point, glucocorticoid therapy was reinsti-
tuted and tapered over a two-week period. The
eosinophilia resolved, and the maculopapular rash grad-
ually faded without progression. The patient required
continued hemodialysis for an additional two months
but subsequently became stable with a serum creatinine
level of 486 ,umol per liter (5.5 mg per dl). Except for
the allopurinol, all other medication regimens have since
been reinstituted without further complications.

Discussion
The allopurinol hypersensitivity syndrome is defined

by a clear history of allopurinol use; a clinical picture
consisting of two of the following major criteria or one
major and one minor criteria: major: rash (diffuse mac-
ulopapular or exfoliative dermatitis, erythema multi-
forme, toxic epidermal necrolysis), worsening renal
function, or acute hepatic toxicity; minor: fever,
eosinophilia, or leukocytosis; and a lack of exposure to
another drug that may have caused a similar clinical pic-
ture.4 The rash may change over time, with the most
common pattern being a maculopapular pattern evolving
into exfoliative dermatitis. If steroids are used, the rash
might recur with tapering, as evidenced in this case.5 The
leukocytosis is often characterized not only by
eosinophilia, but also by the presence of band forms
without clear evidence of infection. Indeed, our patient
had a substantial number of bands on her peripheral
smear, and her clinical picture initially was highly sug-
gestive of sepsis. Many patients have underlying chron-
ic diseases, with renal insufficiency, hypertension, dia-
betes mellitus, and congestive heart failure being the
most common. Consequently, these patients are typical-
ly on concomitant medication regimens, including
diuretics. Some have speculated that the coadministra-
tion of thiazides, in particular, may predispose to the
development of this syndrome.6 This is presumably
related to the thiazide diuretics inhibiting the excretion
of oxipurinol, resulting in excessively high blood con-
centrations. Onset is typically two to six weeks after
beginning treatment, but the range is large-I to 728
days. Most patients are on a dosage of 300 mg per day,
despite having underlying renal insufficiency. Overall
mortality in the reported cases is about 25%.

The likely mechanism of toxicity is a hypersensitivi-
ty reaction to allopurinol or its major metabolite,
oxipurinol, leading to immune complex deposition and
diffuse vasculitis. Almost all organs have been involved.
The accumulation of oxipurinol correlates with the
development of the syndrome. Because oxipurinol clear-

ance is directly related to renal function, allopurinol
hypersensitivity is closely associated with renal insuffi-
ciency.7 Although the half-life of oxipurinol is about 20
hours in patients with normal renal function, it is 250
hours when a patient has anuria.8 This long half-life
explains why our patient still had an oxipurinol level of
61 pLmol per liter 14 days after her last dose. We note
that earlier serum specimens were unavailable for assay.
Other risk factors in addition to the reduced renal func-
tion for the development of the sensitivity syndrome
include advanced tophaceous gout, chronic alcoholism,
and severe liver disease.9

No effective treatment exists. Steroid therapy has
been advocated by some,'0 although the sum of the data
does not suggest a beneficial effect." Oxipurinol can be
removed from the body fluids by dialysis, and this has
occasionally been beneficial.'2 As our patient was con-
comitantly started on hemodialysis, it is difficult to com-
ment on the benefits of steroids, although some benefit
seems to have been derived when the rash recurred and
a more gradual taper was attempted.

Clearly early recognition of the syndrome, with-
drawal of the drug, and supportive care remain the main-
stay of therapy. In a patient for whom allopurinol thera-
py is clearly indicated, the dosage must be adjusted for
renal function because this appears to be a major risk
factor for the development of this syndrome. The impor-
tance of an approved indication cannot be overempha-
sized, given the fact that in more than half of the cases in
the literature, treatment was being given for asymptom-
atic hyperuricemia.
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